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Description 
TECHNICAL FIELD 

5 The present invention relates to catalyst compositions for curing polymeric compositions. More 
particularly, this invention relates to compositions for catalyzing the curing of polymer compositions 
containing hydroxyl and isocyanate groups. 

BACKGROUND OF THE INVENTION 

10 

The preparation of polyurethane coatings by reacting organic isocyanates with compounds, especially 
polyols, containing reactive hydrogen atoms, as determined by the Zerewittenoff reaction, is well-known in 
the art. These reactions are conventionally carried out in the presence of tertiary amine catalysts and/or 
organotin catalysts. 

/5 One well-known method for curing polymer compositions is to react a polymer containing pendant 
hydroxyl groups with a blocked polyfunctions isocyanate. Alternatively, both hydroxyl and blocked 
isocyanate groups can be present on the same polymer. An isocyanate group can be blocked by reacting it 
with an active hydrogen-containing compound, such as an alcohol or phenol. When a polymer composition 
containing hydroxyl and blocked isocyanate groups is heated to above 1Q0*C, the blocking reaction 

20 reverses, freeing the isocyanate groups which then react with the hydroxyl groups to form a crosslinked 
structure. 

The use of organic and inorganic tin compounds to cure coating compositions containing hydroxyl and 
blocked isocyanate groups is disclosed in GB A 994,348. The preferred tin compounds include stannous 
octoate, stannic chloride, butyltin trichloride, dibutyltin dilaurate, di(2-ethylhexyl)tin oxide and dibutyltin 
25 dibutoxide. 

The use of blocked isocyanate groups to cure coatings formed from aqueous dispersions of certain 
hydroxyl-containing polymers is disclosed in U.S. 4,031,050. The polymers are reaction products of an 
epoxide-containing polymer and a primary and/or secondary amine. This patent discloses that catalysts 
conventionally employed for the reaction between isocyanates and hydroxyl-containing compounds to form 

30 urethane groups may be required, depending upon the reagent employed to form the blocked isocyanate. 

Inorganic and organic tin compounds are among the most effective catalysts for the reaction of 
isocyanates with hydroxyl compounds, particularly alcohols and polyols. Tin compounds frequently em- 
ployed for this purpose include stannous 2-ethylhexanoate (also referred to as stannous octoate), dibutyltin 
dilaurate, dibutyltin-bis(dodecyl mercaptan) and dibutyltin oxide (DBTO). Other typical organotin compounds 

35 employed or proposed for use as catalysts or co-catalysts in urethane-forming reactions are disclosed for 
example, in U.S. 3,582.501 ; 3,836,488; 4,119,585. U.S. 3,392,128 discloses the use of dibutyltin sulfonamide 
and U.S. 3,980,579 discloses a number of dialkyltin thio carboxylates. 

Though organotin compounds that are used extensively in polyurethane coatings are effective, there are 
serious problems associated with the use of these materials. Most currently used organotin compounds are 

40 volatile, thus presenting problems regarding atmospheric emissions of toxic materials. There is also the 
need for hydrolytically stable and system compatible catalysts that can be employed with one component, 
water-based, urethane emulsions coating systems. 

For example, the use of organotin compounds in polyurethane formulations results in these organotin 
compounds being hydrolyzed in the presence of water with resulting decrease in catalytic activity and 

45 system compatibility. The problem is particularly evident in cationic electrodepositable (CED) compositions 
in which the aqueous coating compositions comprise the reaction product of a partially blocked organic 
polyisocyanate, an amine adduct of an epoxy group-containing resin and a catalyst for urethane formation. 
(See U.S. 3,922,253). 

Tin oxides are frequently used with polyurethane emulsion coatings. However, there are the same two 
so major problems associated with their use; namely, poor emulsion stability and volatility. 

U.S. 4,286,073 discloses hydrolytically stable premix compositions for preparation of urethane foams 
employing as the organotin catalyst a di- or trialkyltin sulfonate. 

EP 059,632 B discloses compositions for catalyzing the reaction between blocked isocyanate groups 
and hydroxyl groups bonded to organic molecules, the compositions comprising a tin-containing urethane 
55 catalyst and a metal compound, which is a salt or chelated coordination complex of copper II, zinc II, nickel 
II, iron II, cobalt II, or yanadium II. 

U.S. 3,980,579 discloses a catalytically stabilized polyol composition for use in the preparation of 
polyurethane foam which comprises a halogen-containing polyol, an amine catalyst and a sulfur-containing 
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organotin compound. 

U.S. 4,254,017 discloses organotin compounds containing at least one sulfur atom that is bonded 
exclusively to tin or to tin and hydrogen. The compounds are derivatives of mercaptoalkanols, which are 
present as the free alcohols, as esthers of polycarboxylic acids, esthers of acids containing specified non- 
s metallic elements or as alkoxides of specified metallic elements. The compounds are effective catalysts for 
a variety of reactions and impart each stability to halogen-containing resins. 

U.S. 4,314,934 discloses compositions which are effective in stablizing polymers against the deteriora- 
tive effects of heat comprising (1) an organic tin compound or a mixture of organic tin compounds and (2) 
an organic compounds or mixture of organic compounds having an aromatic ring which is substituted with 
10 hydroxy and mercapto groups ortho to each other. 

U.S. 4,816,593 discloses heterocyclic, mono-organotin compounds useful as stabilizers for polyvinyl 
chloride. 

M. Yokoo, et ah, POLYMER LETTERS , vol. 5, pp. 57-63 (1967) discloses tetraalkyldistannoxanes as 
catalysts for urethane formation. 
15 P. A. Bates, et al., Journal of Organometallic Chemistry , 325, pp. 129-139 (1987) discloses 2,2-dialkyl- 
1 ,3,2-oxathiastannolanes. 

SUMMARY OF THE INVENTION 

20 The present invention provides organotin compounds of the following general formula: 

R2Sn{X-R 1 -OH]2 

where 

25 Ri is a Ci -Ca alkyl or an aryl group, 

R 1 is a C2-C9 divalent hydrocarbyl group which may contain a hydroxy I substituent, and 
X is a linking group which may be -S- or -O2C-. 
which are useful as catalysts for the reaction of a partially or fully blocked isocyanate functionality with a 
reactive hydrogen-containing compound in polyurethane coating and foam compositions. 
30 The use of the compounds of this invention can solve the problems of catalyst volatility and emulsion 
stability by becoming chemically bound via the hydroxy functionality to one or more of the components 
contained in the polyurethane coating formulation. 

In addition to effectively catalyzing the OH/NCO reaction, the organotin compounds are either 
hydrolytically stable or their susceptibility to hydrolysis is lessened when chemically bound to the coating 
35 resin component. 

Another embodiment of the invention is a polyurethane coating composition comprising a 
polyisocyanate, a polyol and an organotin compound of the above general formula. 

Yet another embodiment is a cationic electrodepositable composition comprising an at least partially- 
blocked polyisocyanate, an amine adduct of an epoxy group-containing resin and an organotin compound of 
40 the invention. 

A further embodiment of the invention is a polyurethane foam composition comprising polyisocyanate, 
polyol, an organotin compound of the above general formula, optionally an amine catalyst, and a blowing 
agent such as water or halocarbon (chlorofluorocarbon). 

45 DETAILED DESCRIPTION OF THE INVENTION 

The organotin catalysts of the invention are of either of the following two formulas: 

R 2 Sn{S-R , -OH] 2 

50 

and 



0 

R 2 SnfO-C-R 1 -OH] 2 
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where 

R is a Ci -Ca alkyl group, preferably n-butyl or octyl, or an aryl group, preferably phenyl; and 
R 1 is a C2-C9 divalent hydrocarbyl group, for example, alkylene, arylene and alkarylene, preferably 
ethylene, propylene, butylene, phenylene [-CsHH, -CrVCeH*-, -CH2CH2-C6H4-, and 
5 -CH2CH2CH2CGH4-, which hydrocarbyl group may also contain a hydroxyl substituent. 

When the linking group X is -S-, it is preferred that R 1 be a hydroxy substituted C3-C5 alkylene group 
such as -CH 2 -CH(OH)-CH 2 . When the linking group X is -CfeC-, it is preferred that R 1 be -(CH 2 ) n -C6H4- 
where n = 0-3. 

Specific compounds include: 
70 dibutyitin bis-(2.3-dihydroxypropylmercaptide) 
dibutyltin bis-(2-hydroxyethylmercaptide) 
dibutyitin bis-(4-hydroxyphenylmercaptide) 
dioctyltin bis-(2-hydroxyethylmercaptide) 
dioctyltin bis-(4-hydroxybutylmercaptide) 
75 dibutyitin bis-(4-hydroxyphenylacetate) 

dibutyitin bis-[3-(4-hydroxyphenyl)propionate] 
dioctyltin bis-(4-hydroxyphenylacetate) 
dioctyltin bis-(3-hydroxybutyrate) 
diphenyltin bis-(3-hydroxybutyrate) 
20 A general procedure for preparing the diorganotin bis-carboxylates and diorganotin bis-mercaptides 
would involve charging a mixture of diorganotin oxide (RaSnO), the appropriate carboxylic acid (HOR^OaH) 
or mercaptan (HOR 1 SH), and a solvent such as toluene to a reaction vessel and heating the reaction 
mixture to reflux temperature until all the water of reaction has been removed by distillation. The organic 
solvent can then be evaporated to afford essentially quantitative product yields of the diorganotin bis- 
25 carboxylate or bis-mercaptide. 

A catalytically effective amount of the diorganotin catalyst of the invention is used in a polyurethane 
formulation comprising polyisocyanate and a polyether or polyester polyol. Specifically, suitable amounts of 
the catalyst may range from about 0.1 to 2 parts, preferably 0.25 to 1 parts, per 100 parts by wt polyol in 
the polyurethane coating or foam formulation. 
30 Examples of suitable polyisocyanates are hexamethylene diisocyanate, phenylenediisocyanate, 
toluenediisocyanate, and 4,4'-diphenylmethanediisocyanate. Especially suitable are the 2,4- and 2,6- 
toluenediisocyanates individually or together as their commercially available mixtures. Other suitable 
mixtures of diisocyanates are those known commercially as "crude MDI", also known as PAPI, which 
contain about 60% of 4,4 , -diphenylmethanediisocyanate along with other isomeric and analogous higher 
35 polyisocyanates. Also suitable are "prepolymers" of these polyisocyanates comprising a partially prereac- 
ted mixture of polyisocyanates and of polyether or polyester polyol. 

Illustrative of suitable polyois as a component of the polyurethane coating compositions catalyzed by 
the diorganotin compounds of the invention are the polyalkylene ether and polyester polyois. The 
polyalkylene ether polyois include the poly(alkylene oxide) polymers such as poly(ethylene oxide) and poly- 
40 (propylene oxide) polymers and copolymers with terminal hydroxyl groups derived from polyhydric 
compounds, including diols and triols; for example, among others, ethylene glycol, propylene glycol, 1,3- 
butane diol, 1,4-butane diol, 1,6-hexane diol, neopentyl glycol, diethylene glycol, dipropylene glycol, 
pentaerythritol, glycerol, diglycerol, trimethylol propane, hexane diol and like low molecular weight polyois. 
Useful polyester polyois include those produced by reacting a carboxylic acid with an excess of a diol; 
45 for example, adipic acid with ethylene glycol or butane diol, or reacting a lactone with an excess of a diol, 
such as caprolactone and propylene glycol. 

Other typical components in a polyurethane foam composition include a blowing agent such as water 
and/or halocarbon and optionally cell stabilizer, crosslinker and amine catalyst. 

Other typical components found In polyurethane coating compositions include emulsifier, pigment and 
50 solvent. 

A general water-based polyurethane coating formulation containing a diorganotin compound of the 
invention would comprise the following: polyol, blocked polyisocyanate (TDi and/or MDI), organic or 
inorganic acid, cross-linker, pigment and water. 

A cationic electrodeposi table (CED) polyurethane coating composition would comprise an aqueous 
55 dispersion of a cationic resin and an at least partially blocked polyisocyanate compound, a tin catalyst 
according to the present invention and, optionally, pigment and a coalescing solvent. The cationic resin is 
usually the reaction product of a polyepoxide resin with a monoamine, particularly tertiary and secondary 
amines which desirably contain hydroxyl functionality. The polyepoxide resin may also be reacted with the 
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partially blocked organic polyisocyanate and/or a polyester polyol or polyether polyol prior to or after 
reaction with the monoamine. 

A catalytically effective amount of the diorganotin catalyst of the invention is used in the CED 
polyurethane coating composition. Suitable amounts of the catalyst may range from about 0.5 to 5 parts per 
100 parts by wt resin. 

The polyepoxides, which can be used in the CED compositions are polymers having a 1,2-epoxy 
equivalency greater than 1 and preferably about 2. The preferred polyepoxides are polyglycidyl ethers of 
cyclic polyols. Particularly preferred are polyglycidyl ethers of polyhydric phenols, such as bis-phenol A. 
The polyepoxides have a molecular weight of at least 200 and preferably within a range of 200-2000 and, 
more preferably, about 340-2000. 

Examples of suitable polyester polyols are those which are formed by reacting a dicarboxylic acid or 
acid anhydride such as adipic acid, succinic acid or anhydride with a polyol such as butanediol, hexanediol 
or polyethylene glycol. Commercially available products are sold under the trademarks Mobay E-365 and E- 
604. 

Examples of suitable polyether polyols are those which are formed by reacting a cyclic polyol with 
ethylene oxide or optionally with a mixture of ethylene oxide and an alkylene oxide having 3 to 4 carbon 
atoms in the alkylene chain. Examples of the cyclic polyols which can be used are polyhydric phenols and 
cycloaliphatic polyols. The cyclic polyol-alkylene oxide condensate is preferably difunctional or Afunctional 
and the equivalent ratio of cyclic polyol to alkylene oxide should be within the range of 1 :3 to 20. 

The partially blocked organic polyisocyanate which may be employed in preparing the CED composi- 
tions may be any polyisocyanate where a portion of the isocyanate groups have been reacted with a 
compound so that the resultant capped isocyanate portion is stable to hydroxy I or amine groups at room 
temperature but reactive with hydroxy I or amine groups at elevated temperatures, usually between about 93 
and 31 6 • C (200 • and 600 • F). 

In the preparation of the partially blocked polyisocyanate, any suitable organic polyisocyanate may be 
used, in addition, the organic polyisocyanate may be a prepolymer derived from a polyol, including 
polyether polyol or polyester polyol. which are reacted with excess polyisocyanate to form isocyanate- 
terminated prepolymers. Any suitable aliphatic, cycloaliphatic or aromatic alky I monoalcohol may be used 
as a blocking agent. 

The electrodepositable compositions may also contain a coalescing solvent, a pigment composition of 
any of the conventional types, plasticizers, surfactants or wetting agents. 

For more information and detail about the components that compose cationic electrodepositable 
compositions, the relative amounts of these components and the method of their preparation and use, see 
U.S. Patents 3,922,253; 4,104,147 and 4,419,467. 

EXAMPLE 1 



This example shows the preparation of dibutyltin bis-(4-hydroxyphenylacetate). A mixture of 24.9g (0.10 
moles) dibutyltin oxide, 30.4g (0.20 mole) 4-hydroxyphenylacetic acid, and 300 ml toluene were charged to 
40 a 3-necked round bottom flask equipped with a stirrer, thermocouple or thermometer, and condenser with a 
DEAN-STARK water trap, and heated at reflux temperature until all the water of reaction was collected in 
the trap. The toluene was removed using a flash evaporator to yield 53g (99%) of dibutyltin bis-(4- 
hydroxy phenyl, acetate) having a melting point of 121-126 " C. 

45 EXAMPLE 2 



Following the procedure of Example 1, dibutyltin oxide was reacted with 33.2g (0.2 mole) 3-(4- 
hydroxyphenyl)propionic acid to yield 56g of dibutyltin bis-[3-(4-hydroxyphenyl)propionateJ, a white cry- 
stalline material melting at 48-50 # C. 

EXAMPLE 3 



A mixture of 24.9g (0.10 mole) dibutyltin dioxide, 21 .6g (0.20 mole) 3-mercapto-1 ,2-propanediol and 300 
ml toluene were reacted as described in Example 1. Removal of the toluene yielded 44.5g (99.5%) of 
55 dibutyltin bis-(2,3-dihydroxypropylmercaptide), (C*H 9 )2 Sn[SCH 2 CH(OH)CH 2 OHj2. The product was a straw- 
colored viscous liquid. 
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EXAMPLE 4 



The procedure of Example 3 was followed, except that 15.6g (0.2 mole) 2-mercaptoethanol, was used to 
yield 38g (98%) of dibutyltin bls-(2-hydroxyethylmercaptide) (dHsh SnlSChfeChfcOHfe. The product was a 
5 light yellow liquid. 

EXAMPLE 5 



The procedure of Example 3 was followed, except that 25.2g (0.20 mole) 4-mercaptophenol was used 
;o to provide 46g (95%) of dibutyltin bis-(4-hydroxyphenylmercaptide). (C*H 9 )2 SnfSCemOHfc, which was an 
amber liquid. 

EXAMPLE 6 



75 The organotin catalysts of Examples 1-5 were evaluated as catalysts for the isocyanate-hydroxyl 
reaction according to the following gelation test. A solution of the dialkyltin compound (0.5 mole%) in 9g 
solvent (dioxane or methylisobutylketone) was prepared. To this solution was added 159g of a poly- 
(oxyalkylene)triol (Mobay Multranol E-9143™ , OH number =35), and after thoroughly mixing, 8.5g toluene 
diisocyanate (80/20 ratio of 2,4/2,6 isomer mixture) was added to the catalyst/triol solution and mixed for 30 

20 seconds. A small test tube was filled with the mixture, sealed and immediately placed in a constant 
temperature bath (25, 50 or 70 ■ C). The time required to mix, fill the test tube, seal it and place it in the 
bath was 1 .0 min. for each test. The gel time was measured from the instant the tube was placed in the 
bath, and was taken as the time when the mixture would no longer visibly flow in the inverted tube. The 
gelation time was interpreted as a measure of the speed of the isocyanate-hydroxyl reaction in the mixture. 

25 Table 1 shows the results of the gelation test. 

TABLE 1 



30 



Dialkyltin Compound 


Gel Point (Minutes) 


25-C 


50*C 


70-C 


1 


16.3 




2.4 


2 


12.9 




2.3 


3 


12.9 


4.6 




4 


14.0 


5.2 




5 


25.3 


8.3 




DBTO 


>240 


20 


4.5 


T-r 


13.0 


5.5 


2.4 



40 *T-1 = dibutyltin diacetate 



The data in Table 1 shows that the dialkyltin compounds 1-5 all catalyze the isocyanate/hydroxyl 
reaction. 

45 EXAMPLE 7 

Each of the dialkyltin compounds 1-5 were evaluated for hydrolysis stability. The test conditions 
simulate the conditions encountered by the catalyst in an aqueous potyurethane coating bath such as a 
CED bath. 

50 

5.0g of a 10% solution of the dialkyltin compound in toluene was added to a test tube containing 20 ml 
dilute acetic acid, pH 6.5. The contents, which form two immiscible phases, were mixed by inverting the 
tube several times and then allowed to stand at ambient temperature. Hydrolytic stability under these 
conditions was measured by the time (days) required for the appearance of a precipitate (the hydrolysis 
g5 product which is insoluble in both phases) at the toluene-acetic acid interface. The results of this hydrolysis 
stability test are shown in Table 2. 
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TABLE 2 



Dialkyltin Compound 


Precipitate 


Time (days) 


1 


Yes 


3 


2 


Yes 


62 


3 


No 


>200 


4 


No 


>200 


5 


No 


>200 


T-1 


Yes 


<1 



The hydrolytic stability data shows that each of the dialkyltin compounds according to the invention 
demonstrated the improved hydrolytic stability compared to T-1 catalyst. Compounds 3-5 did not produce a 
precipitate after 200 days of testing. 

The diorganotin compounds of the present invention are useful as urethane catalysts in aqueous 
polyurethane coating and foam compositions, in particular, cationic electrodepositable polyurethane com- 
positions. 

Claims 

Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LU, NL, SE 

1. A polyurethane coating or foam composition comprising an at least partially-blocked polyisocyanate, an 
amine adduct of an epoxy group-containing resin and an organotin catalyst of the formula 

FfeSnfX-FV-OHfc 

where 

R is a Ci-Cs alkyl or an aryl group, 

R 1 is a C2-C9 divalent hydrocarbyl group which may be substituted with a hydroxyl group, and 
X is -S- or -O2C-. 

2. The composition of Claim 1 in which R is butyl or octyl. 

3. The composition of Claim 1 or Claim 2 in which X is -S-. 

4. The composition of any preceding Claim in which R 1 is a hydroxy substituted C3-C5 alkylene. 

5. The composition of any preceding Claim in which R 1 is -CH 2 -CH(OH)-CH2-. 

6. The composition of Claim 1 in which X is -O2C-. 

7. The composition of any of Claims 1 to 3 and 6 in which R 1 is -(ChfeJn-CeKU -where n = 0-3. 

8. The composition of Claim 7 in which R 1 is -(CHzh^H^-. 

9. The composition of Claim 7 in which R 1 is -CH2-C6H4-. 

10. The composition of any preceding Claim which contains a fully blocked polyisocyanate. 

11. A composition according to any preceding claim which is a cationic electrodepositable composition. 
Claims for the following Contracting State : ES 

1. A method of preparing a polyurethane coating or foam composition comprising an at least partially- 
blocked polyisocyanate, an amine adduct of an epoxy group-containing resin, which comprises 
including in said composition an organotin catalyst of the formula 

R 2 Sn[X-R 1 -OH] 2 
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where 

R is a Ci -Cs alkyl or an aryl group, 

R 1 is a C2-C9 divalent hydrocarbyl group which may be substituted with a hydroxyl group, and 

5 X is -S- or -O2C-. 

Z The method of claim 1 in which R is butyl or octyl. 

3. The method of claim 1 or claim 2 in which X is -S-. 

10 

4. The method of any preceding claim in which R 1 is a hydroxy substituted C3-C5 alkylene. 

5. The method of any preceding claim in which R* is -CH 2 -CH(0H)-CH 2 -. 
75 6. The method of claim 1 in which X is -O2C-. 

7. The method of any of claims 1 to 3 and 6 in which R 1 is -(ChfeVCshV where n = 0-3. 

8. The method of claim 7 in which R 1 is -(Chfek-CeH*-. 

20 

9. The method of claim 7 in which R 1 is -Chb-CsH*. 

10. The method of any preceding claim wherein said polyisocyanate is fully blocked. 

25 11. The method of any preceding claim wherein said composition is a cationic electrodepositable composi- 
tion. 

PatentansprUche 

PatentansprUche fUr folgende Vertragsstaaten : BE, CH, DE, FR, GB, LT, LI, NL, SE 

30 

1. Polyurethanbeschichtungs- Oder -schaumzusammensetzung, die ein zumindest teilweise blockiertes 
Polyisocyanat, ein Amin-Addukt eines Epoxygruppen enthaltenden Harzes und einen Organozinn- 
Katalysator der Formel 

35 R 2 Snf X-R'-OHfc umfaBt, 

worin 

R eine C1 -Cs -Alkyl- oder eine Arylgruppe ist, 

R 1 eine zweiwertige C2-C$-Kohlenwasserstoffgruppe ist, die mit einer Hydroxylgruppe substituiert 
40 sein kann, und 

X -S- Oder -O2C- ist. 

2. Zusammensetzung nach Anspruch 1 , worin R Butyl oder Octyl ist. 

45 3. Zusammensetzung nach Anspruch 1 oder Anspruch 2, worin X -S- ist. 

4. Zusammensetzung nach einem der vorstehenden Ansprtlche, worin R 1 ein mit Hydroxyl substituiertes 
Ca-Cs-Alkylenist. 

50 5. Zusammensetzung nach einem der vorstehenden AnsprUche, worin R 1 -CH 2 -CH(OH)-CH2- ist. 

6. Zusammensetzung nach Anspruch 1 , worin X -O2C- ist. 

7. Zusammensetzung nach einem der AnsprUche 1 bis 3 und 6, worin R 1 -(CH 2 ) n -C6H4- ist, wobei n = 0 
55 bis 3 ist. 

8. Zusammensetzung nach Anspruch 7, wobei R 1 -(CKbk-CeHHst. 
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9. Zusammensetzung nach Anspruch 7, wobei R 1 -CHa-CeHU-ist. 

10. Zusammensetzung nach einem der vorstehenden AnsprOche, die ein vollsta*ndig blockiertes Polyisocy- 
anat enthalt. 

5 

11. Zusammensetzung nach einem der vorstehenden AnsprOche, die eine kationisch elektrolytisch ab- 
scheidbare Zusammensetzung ist. 

PatentansprUche fUr folgenden Vertragsstaat : ES 

10 

1. Verfahren zur Herstellung einer Polyurethanbeschichtungs- Oder -schaumzusammensetzung, die ein 
zumindest teilweise blockiertes Polyisocyanat, ein Amin-Addukt eines Epoxygruppen enthaltenden 
Harzes und einen Organozinn-Katalysator der Formel 

15 R^nfX-R'-OHk umfaBt, 

worin 

R eine Ci-Cs-Alkyl- oder eine Arylgruppe ist, 

R 1 eine zweiwertige C2-C9-Kohlenwasserstoffgruppe ist, die mit einer Hydroxy Igruppe substituiert 
20 sein kann, und 

X -S- oder -O2C- ist. 

2. Verfahren nach Anspruch 1 , worin R Butyl oder Octyl ist. 

25 a Verfahren nach Anspruch 1 oder Anspruch 2, worin X -S- ist. 

4. Verfahren nach einem der vorstehenden AnsprOche, worin R 1 ein mit Hydroxyl substituiertes C3-C5- 
Alkylen ist. 

30 5. Verfahren nach einem der vorstehenden AnsprOche, worin R 1 -CH2-CH(OH)-CH2- ist. 

6. Verfahren nach Anspruch 1 , worin X -O2C- ist. 

7. Verfahren nach einem der AnsprOche 1 bis 3 und 6, worin R 1 -(ChbJn-CeH*- ist, wobei n = 0 bis 3 ist. 

35 

a Verfahren nach Anspruch 7, wobei R 1 -(Ctfefe-CehU- ist. 

9. Verfahren nach Anspruch 7, wobei R 1 -Ofe-Ccf-U ist. 

40 10. Verfahren nach einem der vorstehenden AnsprOche, wobei das Polyisocyanat vollstSndig blockiert ist. 

11. Verfahren nach einem der vorstehenden AnsprOche, wobei die Zusammensetzung eine kationisch 
elektrolytisch abscheidbare Zusammensetzung ist. 

45 Revendlcations 

Revendications pour les Etats contractants suivants : BE, CH, DE, FR, GB, IT, LI, NU SE 

1. Composition de rev§tement de polyunSthanne ou de mousse comprenant un polyisocyanate au moins 
partiellement bloqu6, un produit d'addition amine d*une r^sine contenant un groupe e*poxy et un 
50 catalyseur d'organo-e*tain, de la formule 

RaSnfX-R'-OHfe 

dans laquelle 

55 R est un groupe aryle ou alkyle Ci -Cs, 

R 1 est un groupe hydrocarbyle divalent C2-C9 qui peut etre remplac^ par un groupe hydroxy le, 
et 

X est -S- ou -O2C-. 
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2. Composition selon la revendication 1, dans laquelle R est butyle ou octyle. 

3. Composition selon la revendication 1 ou la revendication 2, dans laquelle X est -S-. 

4. Composition selon Tune quelconque des revendications pr£c£dentes, dans laquelle R 1 est un alkylene 
C3-C5 substitue' par hydroxy. 

5. Composition selon Tune quelconque des revendications pr6c£dentes, dans laquelle R 1 est -CH 2 -CH- 
(OHJ-CHa-. 

6. Composition selon la revendication 1, dans laquelle X est -O2C-. 

7. Composition selon I'une quelconque des revendications 1 a 3 et 6, dans laquelle R 1 est -(ChfeJn-CsH*- 
ou n = 0-3. 

a Composition selon la revendication 7, dans laquelle R 1 est -(Chfefc-Csm-. 

9. Composition selon la revendication 7, dans laquelle R 1 est -Chfe-CgH*-. 

10. Composition selon Tune quelconque des revendications pr6c6dentes, qui contient un polyisocyanate 
entierement bloque\ 

11. Composition selon I'une quelconque des revendications prgce'dentes, qui est une composition electro- 
deposable cationique. 

Revendications pour i'Etat contractant sulvant : ES 

1. ProcSde* pour la preparation d'un revetement de polyur&hanne ou d'une composition de mousse 
comprenant un polyisocyanate au moins partiellement bloque\ un produit d'addition amine d'une rSsine 
contenant un groupe e*poxy, qui comprend I'opeVation consistant a inclure dans la composition un 
catalyseur organo-^tain de la formula 

R2Sn[X-R 1 -OHfe 

dans lequel 

R est un groupe aryle ou alkyle Ci-Cs, 

R 1 est un groupe hydrocarbyle divalent C2-C9 qui peut etre substitue* par un groupe hydroxyle, 
et 

X est -S- ou -O2C-. 

2. Proc6d6 selon la revendication 1, dans lequel R est butyle ou octyle. 

a Proce'de* selon la revendication 1 ou la revendication 2, dans lequel X est -S-. 

4. Proce'de* selon Tune quelconque des revendications pre'ce'dentes, dans lequel R 1 est un alkylene Ca-Cs 
substitue* par hydroxy. 

a Proce'de* selon I'une quelconque des revendications pr6c6dentes. dans lequel R 1 est -CH 2 -CH(OH)- 
CH 2 -. 

a Proce'de* selon la revendication 1, dans lequel X est -O2C-. 

7. ProcSde" selon I'une quelconque des revendications 1 a 3 et 6, dans lequel R 1 est -(CH 2 ) n -CsH4- ou n 
= 0-3. 

a Proc6d6 selon la revendication 7, dans lequel R 1 est -(CH^-C&m-. 
a Proce'de^ selon la revendication 7, dans lequel R 1 est -CIVCeH*-. 
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10. Proce*de* selon Tune quelconque des revendications pr£c£dentes, dans lequel le polyisocyanate est 
entferement bloqu§. 

11. Proce*de* selon Tune quelconque des revendications pr£c6dentes, dans lequel la composition est une 
composition 6lectrod£posable cationique. 
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